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FEDEUL SPECIFICATION

CIRCUIT BREAKERS. MOLDED CASE;
BRANCH C~CUIT AND SERVICE

.

(GENEIWL SPECIFICATION)

t

This specificationwas approved by the Commissioner. Federal Supply Service.
General Services Administration, for the use of allFederal agmcies.

1. sCOPE AND CLASSIFICATION

1.1 Scope. T!Iisspecificationcovers molded case circuitbreakers which fallwithin the generai
parameters specifiedLn table XV which are specificallydesigned to provide service-entrance, feeder.
meter -aemice, or branch circuitprotection and rated at not more than 4,000 amperes and 600 volts
ac, 60 hertz (Hz).

1.Z Classification. Circuit breakers furnished under thisspecL”icationshallbe of the :O;I::,!-~
types, as specified.(see 3.1 and 6.7. 5):

.

T~es:
- Uncompensating thermal magnetic

Ix- Ambient compensating thermal magnetic
nx - Magnet ic
Iv - Fused

1:2.1 Part ssumbcr. The circuit“breakers shallbe identifiedby a part number constructed as
follows:

WC3751t3 I-001 (SpecUication number. slash sheet,

Z. APPLICABLE DOCUMENTS

Z.1 The followingdocuments of the issues in effecton date of

and dash numbsr)

invitationfor bid or request for

proposal. form a part-ofthis specificationto the ●xtent specifiedherein.

Federal Specifications: -.

NN-P-71 - Pallets, Material Hamdlisig.Wo6d, DoubLe Faced, Stringer Construction.

.,,.

QQ-S-781 - Strapping, Steel, Flat and-Seals. .
PPP-B-566 - Boxes, Folding. Paper~ard.
PPP-B-585 - Boxes. Wood. Wirebound.
PPP-B-601 - Boxes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nailed and Leek-Comer.
PPP-B-636 - Boxes, Shipping, Fiberboard.
PPP-B-640 - Boxes. Fiberboard. Corrugated, Triple-Wail.
PPP-B-676

.
- Boxes. Setup.

PPP-T-60 - Tape: Packaging. Waterproof.
PPP-T-76 - Tape. Pressure-Sensitive Adhesive Paper (For Carton Sea,

Federal Standard:

ing].

Fed. Std. No. 123 - Marking for Shipment (CivilAgencies).
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(Activities outside the Federal GCVS:,IC?.It .nafobtain copies of FederaI Spcciiica-
tions, Standards, and Handbooks as outlins~ under General Information in the Index of
Federal Specifications imd Standards and at the prices indicated in the Index. l%c
Index, which includes cumulative monthly supplements as issued, is for sale on a sub-
scription basis by the Superintendent of mc~entsj U. S. Government printing Office,
Washington, K 20402.

(Single copies of this specification and other Federal Specifications required by
activities outside the Federal Government for bidding purposes are available without
charge from Business Service Centers at the General Services Administration Regional
Offices in Boston, New York, Washington, @C, Atlanta, Chicago, Kansas City, W, Fort
Worth, Denver, San Francisco, Los Angeles, and Seattle, WA.

(Federal Government activities may obtain copies of Federal Specifications, Standards,
and Handbooks and the Index of Federal Specifications and Standards from established
distribution points in their agencies.)

Military Specifications:

MIL-P-116 - Preseswation-Packaging, Methods of.
MIL-B-43014 - Boxes, Hater Resistant Paperboard, Folding, Set-up and MetaI-

Stayed.
MIL-C-4S662 - Calibration System Requirements.

Nilitary Standards: .

!41L-STD-105 - Sampling Procedures and Tables f>r Inspection by Attributes.
MIL-STD-129 - Marking for Shipment and Storage.
NIL-STO-147 - Palletized Unit Loads on 40” x 48” Pallets.
N[L-STO-202 - Test Methods for Electronic and Electrical Component F’at:s.

(Copies of Militaw Specifications and Standards, required by contractors in connec-
tion with specific procurement functions should be obtained from the procuring activity
or as directed by the contracting officer.)

2.2 Other publications. lltefollowing document fonas a part of this specification
to the extent specified herein. Unless a specific issue is identified, the issue in
effect on date of invitation for bids or request for proposal shall apply.

Undemriters’ laboratories, Inc. (UL) Standard:

UlJ89 - Standard for Safety, Molded-Case Circuit 8rcakers and Circuit 8reaker
Enclosures.

(Application for copies should be addressed ~o the Undemriters’ laboratories, Inc.l.
Wait Whitman Road, Melvil]e, NY 11746, 207 E. Ohio Street, Chicago, IL 60611; and
16SS Scott Blvd., Santa Clara, CA 950S0.)

Institute of Electrical and Electronic Engineers, Inc.

Standard So. 1 - Temperature Limits in the Rating of Electronic Equipment,
Principals For.

i
“d’

(’

(Application for copies shall be addressed to the Institute of Electrical and
Electronic Engineers Inc., S4S East 47th Street, Sew York, \T 10@l~.)
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● REQUIREMEWS

3.1 Specification sheets. lilteindividual item requirements shall be as specified
herein and in accordance with the applicable specification sheets. In the event of any
conflict between requirements of this specification and the specification sheets, the
latter shall govern (see 6.7.51.

3.1.1 Circuit”breaker ratings not listed in specification sheets. ~is specifica-
tion shall be applicable to circuit breakers not covered by specification sheets which
fall within the requirements of tables XIV and XV. .

3.2 Qualification. Circuit breakers under this specification shall conform to the
applicable requirements,of UL489 or the requirements specified herein (see 4.S.1).
Those circuit breakers approved by Underwriters’ Laboratories, Inc. per UL489 shall be
considered qualified for inclusion on the qualified products list upon the supplier’s
request ●ccompanied by evidence of current approval of Undemriters’ Laboratories, Inc.
The label, or listing mark of Underwriters * Laboratories shall be accepted as evidence
that the circuit breakers confom to this requirement. In lieu of the label, or
listing mark, the bidde< shall perform the inspection specified in”4.S.l.

3.3 Material. Material shall be as specified herein. However, when a definite
material is not specified, a suitable materiaI shall be used that will enable the
circuit breakers to confonm.to the performance requirements of this specification.
Acceptance or approval of any constituent material shall not be constmed as a guaranty
of the acceptance of the finished product.

3.3.1 Current carrying parts. Current-carrying parts shall be of silver, a silver
alloy, copper, a copper alloy or other metal suitable for the application, how~ver,
iron and steel bay be used in multimetallic thermal elements.

,.

3.3.2 Restricted material. Flammable or expIosive material. or material which can
produce toxic or suffocating fumes when the circuit breakers are in senice shall not
be used in construction of the circuit breakers.

3.3.3 Corrosion. Iron and steel parts, except for thenual elements, magnet-pole
faces, hudened and polished pans such as latching surfaces, etc., where such protec-
tion is impractical, shall be adequately protected against corrosion.

3.3.4 Dissimilar metals. When dissimilar =etals are used in intinate contact wit:>
ea”chother, ptvtection against electrolysis and,corrosion shall be provided. The use
of dissimilar metaIs in contact, which tend toward active electrolytic corrosion
(particularly brass, copper, or steel used in co’ntactwith aluminum or aluminum alloy)
is not acceptable. However, metal plating or metal spraying of dissimilar base metals--
to provide similar or suitable abutting surfaces is penaitted. The use of dissimilar
metals separated by a suitable insulating material iS alSO pesnitted. Dissimilar metals
are defined in 6.7 through 6.7.4 and table XVI, except that the use of cotiosion-
resistant steel in contact with cadmium plating shall be allowed.

3.4 “Design and constmction. Circuit breakers shall be of the design, constmction
and Physical dimensions specified (see 3.1), except circuit breakers not covered by
specification sheets (see 3.1.1) shall be UL listed or meet the requirements of thiS
specification prior to inclusion into a specification sheet.

3.4.1 Trip eIements. k overcument trip element shall be provided in each pole.
All overturrent tripping devices, whether interchangeable or noninterchangeable, shall .
be sealed against tampering.

3.4.2 Trip-free feature. Circuit breakers shall be desi~ed so that the circuit
cannot be maintained closed hen any pole is.carrying overload currents that %ould
no-lly automatically trip the circuit b~eaker to the open position. .

3
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3.4.3 Trip indication. Circuit br~skcrs shall be ,designedto provide positive
indication of the main contact position.

3.4.4 Interchangeable trips. M interchangeable trip unit shall not be capable of

being installed in -Y fr~e having a cu=ent rating less than that of thetzip unit.

3.4.S Adjustable magnetic trip units. If a circuittbreaker has a magnetic means for
tripping, in addition to and entirely independent of a timedelay means for tripping
which complies tith all the calibration requirements of this specification, the magnetic
trip may be adjustable, see 3.I. However, circuit breakers not specifically designed
for adjustable ~gnetic trip shall not be adjustable thez=lly or wgnetically without
dismantling of the cizcuit breaker or trip unit or breaking of a seal.

.

3.4.6 Housings. A circuit breaker shall have an integral housing for all the
mechanism and live parts except the operating handle and the wiring teminals, and shall
be msnully operable without opening this housing.

3.4.7 Operating handles. An operating handle of conducting material extending into
the housing shall be grounded.

3.4.8 Sealing. Any means for sealing shall be such that breaking or removing it
will be plainly evident. Paper or cloth may be used as a seal indicator, but shall not
be used as ● means for holding parts together. 0

3.4.9 Plug-in design. Aplug-in circuit breaker shall be retained on the stabs
without depending on the trim or cover of the enclosure.

s.4.1o Terminals. Unless othewise specified (see 3.1), the line teminals of a
circuit breaker rated at 40 amperes or less shall be capable of accommodating No. 8 AWG
conductors. .

.

s.4.11 Multi-Pole circuit breakefi. A multi-pole circuit”breaker (having two or
more poles controlled by a single, manually operated actuating meaber) shall be so
designed that all poles will make and break simultaneously when operated manually or
automatically in the intended manner; except that in a two- or three-wire circuit
breaker rated at 120/240 volts or less and having two ope~ting poles designed for use
on the outside (ungrounded] wires of a three-wire, single-phase alternating current
system having a solid neutral, the automatic tripping of either pole may be independent
of the ot$er, provided that the independent tripping is indicated.

3.4.12 Interlock. If fused circuit breaker cument limiters or fuses are housed
within the circuit-breaker frame, the circuit breaker shall be so interlocked that when
the cover over the limiters or fuses, or the limiter pack, is reamved, the circuit
breaker will automatically trip.

3.4.13 Multi-~~ter characteristics. If fused circuit breakers are designed-to
use two or more current limiters wtth different let-thin characteristics for different
ranges of ratings within a frame size, it shall be difficult to install a limiter in
any lower rated circuit breaker tiere it is not intended, if such installation could
result in a hazard.

“ s.4.14 Trip indication on limiter opening. Fused circuit break’ersshall be so
designed that opening of the limiter or fuse will trip the circuit breaker mechanism.

3.4.15 Accessories. Accessories shall be in accordance with the applicable require-
ments of uua9.

(-

3.4.16 S acin s.

+
lhe spacings between circui~”b~eaker components shall be not less

than those ndlcated in table I. Soldering lugs or pressu~e wire connectors shaltbe
prevented from turning so as not to =duce the spacings specified, except that if SU~
unimm or greater spacings are msintaiped when lugs are turned 30 degrees toward each
other or toward other uninsulated live or grounded parts, no means to prevent turning
need be provided.

\
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Voltage
between
parts

0-12s
126-300
301-600

TABLE 1. Minimum spacings

Minimum spacing in inches
At terminals I Other than at terminals

Between Between ‘ Between Between

terminals . terminals uninsulated uninsulated
of and anY live parts live parts

;ppositc grounded of opposite and any
polarity metaI 1/ polarity grounded metal 1/

A B 2/ E 3/
mm Over mm Over Thnl ‘
air surface air surface iir i>~~e %0 *~~e :: surface‘er

1/2 3/4 1/2 1/2 1/4 318 1/2 1/2 1/4 3/8

314 1-1/4 1/2 1/2 1/4 , 3/8 1/2 1/2 1/4 3/8

1 2 1/2 ;1 3/8 ; 1/2 1/2 1 3/8 1/2
. .

g
lhe spacing to the enclosure or circuit breaker mounting means auy be reduced if an
acceptable liner of insulating material, not less than 1/32 inch in thickness, is
used to provide the required spacing through air.

~’ If indentation or deformation of the overall enclosure or circuit breaker mounting
means may reduce spacings to less than those indicated in column E.

..
~/ If indentation or deformation of the overall enclosure or circuit breaker mounting

means will not affect spacings.

3.4.17 Standard ampere ratings. Stan&rd ampere ratings for circuit breakerg are

1S, 20, 2S, 30, 3S, 40, 4S, 50, 60, 7g, 80, 90, 100, 110, 1259 150, 175s 2~~ 225, 25~*
\ 300. 350, 400, 450, S00, 600, 700, 800, 1,000, 1,200, 1,600, 2,000, 2,S90, 3,000,”and

‘“ 4,000 amperes. .

3.4.18 Ganging previsions. A single-pole circuit breaker rated at 120/240 volts ac,
shall be designed to permit simultaneous operation with a similar adjacent circuit
breaker, and shallhave provision for the connection of the handle with that of a similar
breaker.

3.S Calibration. )then circuit breakers are tested as specified in 4.7.2, the
tripping times (see 6.6.1), shall not exceed the limits she- in table 11 for the appli-
cable cufient and temperature specified (see 3.1 and table VIII).

TABLE II. Calibration tripping times

Current ratihg
in amperes

0-30 -
31-s0
51-100
101-22s
226-JOO
401-600
6ol-8@o
801-1000
1001-1:00
1201-1600
1601-2000
@er ?000

Maximum”tripping time
I

Maximum tripping time
in minutes at in hours at 12S% or

200* rated current I 13S% rated current
-----.

2 I 1
4 i 1
6 2
8 i.

2
10 2
12 i 2
14 ! 2
16 2
18 2
20 2
*2 2
ii 2
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fied in I.?.?.i, auccr.atlc tri?:>ir: :..-,->,.--fi~; :-::...;tld~.OCCJC at cite:.it~fhsst=C,u.,-----. >..4
within the range of 80-110 percent

.-.
I:ftht narked rripping currenc. Tripping ac the

lowest setting shall be no greater thsn the tripping current at the highest setting
(unl~zs otherwise specified, see 3.1).

..- -..-- --
3.6 Overload. Whch circuit brcxkers are tested as specified in 4.7.3, there shall

be no electrical failure, evidence of mechanical d=age and the fuse used to indicate
arc-over shall not be ruptured.

3.7 Tungsten filament lamp load. tien teste< as specified in 4.7.4, circuit
breakers shall not trip automatically nor freeze in the ‘W” position.

3.8 100 percent calibration at 40° 23-C. hhen tested as specified in 4.7.S, circuit
breakers shall not trip automatically.

3.9 Temperature and 100 percent calibration at 2S” ?3”C. men tested as specified
in 4.7.6. circuit breakers shall not trip automatically and the temperature rise at the
wiring tenuinals or lugs shall not exceed SO*C. [n addition, the temperature rise of
materials used in constmction shall not exceed those specified in table III. The
temperature rise at the terminals and casings of limiters in fused circuit breakers
shall not exceed 6S*C. .

TA8LE III. Maximum temperature rise of construction materials in degrees centigrade

.,

lhemnoplastic or nabber-insulated conductors

Plain or plate’dcopper or copper-alloy separable contacts

Conductors having varnished-cloth insulation

Conductors having slow-burning insulation

Fiber employed as electrical insulation

h’oodor other combustible Ihaterial

Urea composition

Melamine

Phenolic composition employed as electrical insulation

ihe softening point minus 40*c on any sealing compound

.,

Wire wound coils

Class 90 insulation ~/
Thermocouple method
Resistance method

Class 105 insulation ~/
Thermocouple method
Resistance method

Class 1S0 insulation ~/
Thermocouple methbd
Resistance method

Class “’over2?0’”insulation ~/

Single-1ayer series coils with ●xposed
surfaces uninsulated or ●nameled

Class 10$insulation.l_/
7%ezmocouple method

3s

40

60

6S

-6S

6S

7s

12s

12s

..-

So
. 70

--
6S
8s

8s
10s

NO limit specified

90

L
.

(

II Oefined in”Standar~ so. 1 of,the Institute of Electrical and-c
Electronic Engineers.

6
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3.10 Endurance. Men tested”as specified in 4.7.7, there shall be no electrical or
mechanical failure of the device and the fuse shall not be ruptured. In addition,
circuit breakers shall meet the requirements of 3.S during the calibration check follow-
ing the endurance test.

3.11 Short circuit. Uhen tested as specified in 4.7.8,”there shall be no electrical

or mechanical failure of the circuit breaker and the fuse specified in 4.7.3 shall not
be ruptured. The case shall not be cracked or broken, cotton or cloth indicators shall
not be ignited and the insulation of the conductors used to vire the device shall show
no evidence of damage. After” the final operation. the circuit breaker shall have
conductivity in the closed .position at rnted voltage. Ouring the 200 percent raced
current test, the circuit breaker shall trip automatically within the maximum time
specified in table 11.

3.12 Dielectric withstanding voltage. When circuit breakers are tested as specified
in 4.7.9, the leakage current shall not exceed 1.0 milli~ere and there shall be no
evidence of flashover, mechani-1 damage, arcing, or breakdown.

s.13 Calibration 200 percent at 2S” *3-C. Uhen tested as specified in 4.7.10, the
tripping time shall not exceed the maximum tripping time specified in table 11. .,

3.14 Short-circuit *inteW” tion. %en tested as specified in 4.7.11, circuit
breakers shall clear the test circuit. lhe insulation of conductors used to wire the

.. device shall not be damaged, the wire shall not be ejected from the wire connector a~d
the Ieads shall not be burned off, shunts, hi-metals or heaters shall not be burned out.
I%e case shall not be broken, however, hairline cracks are acceptable, but cracks where
a portion of the case is deflected outward (or inward] are not acceptable. Any hole or
opening in the case caused by the short circuit operatior is not acceptable. A“crack

\ .
which would permit separation of two sections of the case is acceptable only if the two
sections are causedto maintain their proper relative positions because of se’curing.-
rneanssuch as mounting bolts, cover screws, etc. Contacts shall not be welded and the
fuse indicated in 4.7.3 shall not be ruptured.

3.1s 2s0 pmrcent calibration at 2S- 23*C. When tested as specified in 4.7.12, each
pole of the circuit breaker shall trip within the time specified in table II for the
~00 percent rated cunent test. Circuit breakers shaIl also ❑eet the requirements of
the dielectric withstanding voltage te$t (see 3.12).

..
3.16 Crossover {cunent limiters or fuses). When tested as specified in 4.7.13,

the current limiter or fuse shall remain intact and penua.nentlyopen the circuit. 7he
cotton or cheesecloth shall not be ignited, there shall be no.evidence of damage to the
circuit breaker enclosure and the fuse shall not be xmptured.

3.17 Cnssover (dummy fuses). ~en tested as specified in 4.7.14, there shall be ‘-
no evidence of damage to the circuit breaker case, ejection of wire or burn off of
leads, all poles shall trip ●utomatically, shunts, bimetals and heaters shall not be

.bumed open and circuit breakers shall be capable of being reclosed.

3.i8 Xaximum untempting capacity. then tested as specified in 4.7.15, the circuit
breaker case shall show no ●violenceo~damage, the current limiter or fuse within the
circuit breaker shall remain intact and penaanently open, the cotton shall not be
ignited and fuse as specified in 4.7.3 shall not be open.

3.19 Maximum energy (applicable only if tests in 4.7.lS(b) were not required).
When tested ss specified in 4.7.16, current limiters shall remain intact and permanently
open, the circuit breaker shall show .no evidence of physical damage, there shall be no
ejection of sire or buxned off leads and the fuse-as specified in 4.7.3 shall not be
open. 4

s.20 2S0 pe~ent -libration at 2s” +3-C. Nhen tested as specified in 4.?.17, the
tripping time shall not exceed the limits show in table 11 for the 200 percent rated
current test. Circuit breakers must also meet the rcqu.irementsof the dielectric with-

J
standing voltage te$t (see 3.12).

7
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3.21 Marking. Circuit breaker marking shall include the manufacturers part or
catalog number, name or symbol, the current rating, voltage racing and interrupt
ratin~ in rms symmetrical amperes regardless of whether it is a standard or high
interrupt rating (see tables XII and XIV). When multiple interrupt and voltage
ratings apply (see table XV), all the ratings shall be marked on the device. Add i-

tional circuit breaker and accessory marking shall be in accordance with UL489. In
addition, the government part number (see 3.1] shall be marked on the device,

3.21.1 Underwriters’ listing mark. Circuit breakers which conform to Uld89 (see
4.s(b)) shall have the listing mark or label on each circuit breaker furnished on a
contract or purchase order.

3.12 Horlrmanshi
4

Circuit breakers shall be nvmufactured and processed in such a
manner as to e unx om in quality and shall be free fmm loose tetminals, cracked, or
displaced parts, sharp edges, burrs, and other defects that will affect life, service-
ability, or appearance.

4. QJALIIYASSUFWNCI+ PROVISIONS

4.1 Responsibility for inspection. Unless othe~ise specified in the contract or
purchase order, the supplier is responsible for the performance of all inspection
requirements as specified herein. Except as othewise specified in the contract or
order, the supplier may use his own or ●ny other facilities suitable far thp-perfomance
of the inspection requirements specified herein, unless disapproved by the Government.
The Government rese-es the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessaw to ●ssure supplies and
services conform to prescribed requirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equipment and
inspection facilities of sufficient accuracy, quality, and quantity to permit perform-

. ante of the required inspection shall be established and maintained b? the supplier.
The establishment and maintenance of a calibration system to control the accuracy of
the measuring and test equipment shall be in accordance with 141L-C-4S662.

4.2 Classification of inspection. lhe inspections’specified herein are classified
as follows:

(a) Qualification inspection (see ~.S).
(b) Quality confomunce inspection (see 4.6).

4.3 Inspection of materials and components. In accordance with
is responsible for insuring that maceriaIs aridcomponents used were
inspected in accordance with the requirements of this specification
subsidiary specifications and standards to the extent specified, or
accordance with this specification (see 3.3).

4.1, the supplier
manufactured and
and of referenced
if none, in

.

4.4 Inspection conditions. All inspections, examinations, and tests shall be
performed in accordance with this specification and the applicable portion Of UL489.

.
4

I -.

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:32Z
Check the source to verify that this is the current version before use.



., ,.

.,
. .

w-c-37 sB/GEN

4.s ~alif~cation inspection. @alification shall be obtained by either of the
following;

(a) By testing the circuit breakers in accordance with 4.s.1; qualification
inspection shall be performed at a laboratory acceptable.to the Govern-
ment (see 6.3),”on sample units produced with equipment and procedures
normally used in production.

(b) By having Underwriterst Laboratory label in accordance with UL489,
manufacturers ●lecting this option shall submit a letter of certifica-
tion to the qualifying activity (see 6.3) listing the Underwriters’
file number, the government part number ”and the manufacturer’s part
number for each circuit breakef rating for which qualification is
desired.

NOTE: Extension of qualification. For circuit breaker ratings marked
llNot for new designlf (see s.1), qualification is waived? howevero

procurement shall be made from a source qualified for the remainder
of values on that specification sheet.

. .

4.S.1 Inspection routine; Circuit breakers shall be subjected to the”tests speci-
fied in tab~e NJ in the order shown, for that circuit breaker design. Sample size shall
be as specified in UL489 for both the minimum and maximum current =ting of each speci-
fication sheet. In the event of an internal design change, the minimum and wximum
rating of each design shall be tested.

4.S.1.1 High available fault current ratings. Circuit breaker types which have
been aualified for use in limited available fault cument circuits via successfully
passi;g group I testing may also ~e qualified for use on high available fault current

>
circuits by passing the test specified,in grotqiII. Group 11 tests will be run-on a
new set of samples of the same type that h= passed group I and shall be markd with

‘.one or more of the interrupting ratings specified in table XIV.to signify its capa-
bilities. Sample size shall be as specified in UL489.

4.S.1.2 Fused circuit breakers. Group 111 tests apply only to fused circuit
breakers and nQy, at the option of the manufacturer, be performed on a new set or sets
of samples as specified in lfM89. .

4.S.2 Failures. @ne or more failures shall be cause for refusaI to grant qualifi-
cation approval.

.
. .

.

. . ..,

.
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4.S.3 Retention of qualification. To retain qualification, the supplier shall

utilize the applicable procedure as I“O11OWS:

[a) Those suppliers that used the inspection requirements of 4.S.1, and
when applicable, 4.S.1.1, or 4.S.1.2 to obtain qualification shall
forvard a report at 12-month intenals to the qualifying activity.
The qualifying activity ”shall establish the initial reporting date.
I%e report shall consist of:

(1) A summwyof the results of tests performed for inspection of product
for delivery, groups A and B, indicating as a minimum the number of
lots that have passed and the number that have failed. l%e results
of tests of all reworked lots shall be identified and accounted for.

(2) A summaryof the results of tests performed for qualification verifi-
cation inspection, group C, including the number and mode of

failures. The summary shall include results of all qualification
verification inspection tests performed and compicted during the
12-month period. If the summary of the test results indicates non-
conformance with specification requirements, and co~ective action
acceptable to the qualifying activity has been taken, action -Y be
faken to remove the failing product from the qualified products
list.

Failure to submit the report within SO days after the end of each 12-month period may
result in loss of qualification for the product. [n addition to the periodic submission
of inspection data, the supplier shall immediately notify the qualifying activity at any
time during the 12-month period that the inspection data indicates failure of the
qualified products to meet the requirements of this specification.

In the ●vent that no production occurred during the reporting period, a report shall be
submitted certifying that the company still has the capabilities and facilities necess-
ary to produce the items. If during two consecutive reporting periods thsre has been
no production, the manufacturer may be required, at the discretion of the qualifying
activity, to submit a representative product of each specification sheet to testing in
accordance with the qualification inspection requirements.

(b) Those suppliers that used the Undc-riters ‘ Laboratories Listing Hark
to obtain qualification shall submit certification that the qualified
circuit breakers retain the UL Listing Mark, at 12-month intervals, to
the qualifying activity. The initial reporting date shall be established
by the qualifying activity.

Failure to submit the above within 30 days after the end of ●ach 12-nmnth period may
result in 10SS of qualification for the product. Suppliers shall notify the qualifying
activity immediately of inspection data that indicates failure of the product to meet
the requirements of UIA89. --

4.6 *lity conformance inspection. For circuit breakers qualified in accordance
with 4.3.2 quality conformance inspection shall consist of groups A, B, and C inspec-
tions for circuit breakers qualified in accordance with 4.S(b), the Underwriters’
Laboratories label shall be evidence of compliance.

4.6.1 Inspection of pawduct for delivery. Inspection of product for delivexy shall
consist of groups A and 8 inspections.

4.6.1.1 Inspection lot. An inspection 10C shall consist of all ‘circuitbreakers
of the same specification sheet and current rating produced under essentially the same
conditions, and offered for inspection at one time.

. .

4.6.1.2’ Group A-inspection. Group A inspection shall consist of the tests speci- “
fied in table V and is applicable to all circuit breaker designs.

12
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4.6.1.2.1 Sampling pIan. Statistical sampling and inspection shall be in accordance
with MIL.S~.10S for general inspection level 11. Ihe acceptable quality level (AQL)
shall be as specified in table V. Major and minor defects shall be as defined in -
MIL-SK)-1OS.

TABLE V. Group A inspection

Requirement Method
AtJL[percent defective)

.Examination or test Maximum acceptable
paragraph pakagraph

Major Minor ‘---

Visual and mechanical examination:
Dimensions -------- -----

1
3.1, 3.4 ;

Marking---------- ---- 3.21
Workmanship-------- ---- 3.22 I 4*7*1 ) ‘-0 )4=0

4.6.1.2.2 Rejected lots. If an inspection lot is rejected, the supplier may rework
it to correct the defects, or screen out the defective units, and resubmit for reinspec-
tion. Resubmitted lots shall be inspected using tightened inspection. Such lots shall
be separate from new lots, and shall be clearly identified as reinspected lots.

4.6.1.3 Group B inspection. GrQup B inspection shall consist of the tests spec~fic!
in table VI, in the order shown and shall be made on sample units which have been
subjected to and have passed the group A inspection. The applicability of a test listed
for a particular design of circuit breaker shall be as specified in table IV.

4.6.1.3.1 Sampling plan. Sampling for group B inspection shall be in accordance
with MIL-STO-1OS, inspection level S-4. The AQL shall be 1 percent defective. .

.-

4.6.1.3.2 Rejected lots. If an inspection lot is rejected, the supplier may rework
it to conect the defects,.or screen out.the defective units, and resub=it for reins?=c-
tion. Resubmitted lots shall be inspected using tightened inspection. Such lots shall
be separate from new lots, and shall be clearly identified as reinspected lots.

4.6.1.3.3 Disposition of s.&pIe units. Sample units which have been subjec:eJ to
group B inspection shall not be deliveredon the contract or order.

.
TABLE VI. Group B inspection

Examination or test

.
Calibration
:12S$at 2S”C- - - - - - - - - - - -
13s%&t2s”c -------- ----

,.200$at40*C ------- -----
12S\”at 40°C (after carxying,.
n>ed cu~ent)- - - - - - - - - -

Calibration of adjustable magnetic
trip (when ●pplicable)- - - - - - -

overload---------- -----
Mgsten Iaq load- - - - - - - - - -
100% calibration ’at 40”c- - - - - - -
Temperatum and 100\ calibration
at 2S”C- - ----- - - - - - . -

—.

, Requirement
paragraph

13.s

3.s.1
S.6
3.7
3.8

3.9

Method
paragraph

}

4.7.2

4.7.2.1
4.7.3
4.7.4
4.7.s

4.7.6

13
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1.6.2 Qualification verification insLmction. Qualification verification inspection
shall consist of the tests speci<i>~ in table VII. Except where the results of this
inspection show noncompliance with the applicable requirement (see 4.6.2.1.4), delivery (
of products which have passed groups A and B shall not be delayed pending the results
of this qualification verification inspection. “

TABLE VII. Group C inspection

Examination or test ~i

Group I ~/
Overload--------- ------
Tungsten lamp load ~1- - - - - - - -
Temperature and 100S calibration

at 2S”C- -- - - - - - - - - -- -
Endurance-” ------ -------
Shortcircuit ----- -------
Dielectric withstanding voltage - - -

Group II 2/
200\ calibration at 25-C- - - - - - -
Short circuit interruption- - - - - -
2s0$ calibration at 2SaC- - - - - - -
Dielectric withstanding voltage - - -

Group III </
Special short circuit
Crossover (cufient limiters
offus’es)’~/-------- --

Crossover (dummy fuses) - - - - - -
MaximumIC~/------- ----

“Maximum energy----- ------
2SOt calibration at 25*C- - - - - - -
Dielectric withstanding voltage - - -.

—-- .--—-

Requirkment
paragraph

S.6
5.7

3.9
3.10
3.11
3.12

3.13
3.14
3.1s
.3.12

3.16
3.17
3.18
3.19
s.1s
3.12

,—- .-—--—

Method
paragraph

4.7.3
4.7.4

4.7.6
4.7.7
4.7.8
4.7.9.1

4.7.10
4.7.11”
4.7.12
4.7.9.2

-.

4.7.13
4.7.14 “
4.7.1s
4.7.16
4.7.12
4.7.9.2

Group [ tests shall be conducted on all sample units. group 11 tests shall be
conducted on sample units with the high fault currents of table XIV. Fused type
sample units shall be tested to the requirements of groups [ and 111.

Group I tests apply to all circuit breaker designs, seconda~ sample group 11 tests
apply to circuit breaker designs with -highinterrupting capacity ratings (see
4.S.1.1) and group 111 tests apply to fused circuit breakers (see 4.5.1.2),

Test”smade only on breakers rated at SO amperes or less, rated 12s or 12s-2so%lts
or less.,

“0” operation conducted”slightly above crossover to ensure operation of cu=ent
limiters or fuses. Cotton and cheesecloth indicators shall be used when crossover
cu=ent is less than short circuit current.

~% cheesecloth or cotton indicators used in circuit breaker ●rea. Cotton used tO
cover openings.in current Ijmite_rarea: Test shall be conducted with one half of
the current limiters in the “as received” condition and’the other half shall be
conditioned at (90*C for 24 hours) then subjected to (9S 2$ percent relative
humidity at 20-2S*C for 5 days). Conditioned sample shall be tested no later
than 1 hour after removal frm the conditioned”envixmnment.

.- .

(
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4.6.2.1 Group C inspection. Group C inspection shall consist of the tests specified

in table VII in the order shown and shall be made on sample units selected from lots
which have passed the groups A and 8 inspections, unless the Goverment considers it
more practical to select a sample from current production. A manufacturer’s no~al
quality control and production tests my be used to fulfill group C inspection. The
applicability of a test listed for a particular design of circuit breaker shall be as
specified in table It’.

4.6.2.1.1 SampIing plan. Samples shall be selected at random. The sample size
shall be as for qualification (see 4.S.1) for ●ach specification sheet, 12 months after
the date of notification of qualification and after each subsequent 12-wnth period. .

4.6.2.1.2 Failures. If one or more sample units fail to pass group C inspection,
the sample shall be considered to have faiIed.

4.6.2.1.3 Disposition of sample units. Sample units which have been subjected to

group C inspection shall not be delivered on the contract or order.

4.6.2.1.4 Noncompliance. If a sample fails to pass group C inspection, the Supplier
shall take corrective action on the materials or processes, or both, as warranted, and
on all tinitsof product which can be corrected and which vere manufactured under
essentially the same conditions with ●ssentially th$ same nuterials, processes, etc.,
and which are considered subject to the same failure. Acceptance of the product shall
be discontinued until corrective action, acceptable to the Government, has been taken.
After the corrective action has been taken, group C inspection shall be repeated on
additional sample”units (all inspection, or the inspection which the original sample
failed at thc”opcion of the tivernment). Groups A and B inspections may be reinstitute.!,
however, final acceptance shall be vithheld until group C reinspection has sSown th:.:
the comective”action was successful. In the event of failure after reinspection,
information concerning the failure and the corrective action taken shall be furnished
to the cognizant inspection activity and the qualifying activity. .

4.6.3 Inspection of preparation for deli~-ery. Except fcr commercial packaging, the
sampling and inspection of the preservation-packaging and interior package marking shall
be in accordance with the groups A and B quality conformance inspection requirements of
!41L-P-116. Ihe sampling and inspection of the packing and marking for shipment and
storage shall be in accordance vith the quality assurance provisions of the appiicabl.s
container specification and the marking requirements of Fed. Std. tfG.125 or *lIL-S~-~29,
as applicable. The inspection of commercial packaging shall be as specified in the
contract or purchase order (see 6.2).

4.7 Uetho& of examination and test. For the purpose of testing multi-pole circuit

breake~ having independent trip, the operation of each pole shall be tested as individ-
ual circuit breakers. NO conditioning of.the circuit breakers shall take place dufi-ng
or between test unless otherwise specified. The test frequency shall be 60 Hz unless
othemise specified (see 3.1).

4.7:1 ViSual and mechanical examination: Circdit breakers shall be examined to
verify that the ~terial, design and construction, physical dimensions, ourking, and
workmanship are in accordance with applicable requirements (see 3.1, 3.4, 3.21 and S.22).

4.7.2 Calibration (see 3.S). Circuit breakers shall be mounted in ● vertical
position without an enclosure, other than the molded case and wired per the require-
ments of IJL489. Devices shall be stabilized (see 6.6.3) at the applicable ambient
tempemture (see 6.6.4), and subjected to the percent of rated current specified in
table VIII for the particular design of circuit breaker under test. The 200 percent
test shall be.conducted separately on each pole of nulti-pole circuit breakers and the
12S-13S percent test shambe conducted with ●ach pole of multi-pole breakers simul-
taneously ca~ing the applicable curr-.it. Tests shall be conducted in the order sho~m
reading the K*S from left to right.

<
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Circuit breaker
design

Fully magnetic
breakers- - - - -

Uncompensated
thermal breakers
calibrated at
2s c-------

Uncompensated
thermal and
fused breakers
calibrated at
4oc--- ----

Compensated
thenaal breakers-

TABL.E VIII. Calibration tests sequence
“d

f
Percent of rated current and ambient temperature ?3°C t

tOOt at 25*C i12S%4E2SyC. -23.Stit-.2S°C 200% at 409C ‘125% at 40CC

x x

x x

x x

x

lJ lhis 12S percent test shall be conducted immediately after the breaker has carried
its rated current until conspant temperatures have been reached (see 4.7.6).

4.7.2.1 Mjustable magnetic trip calibration (see 3.S.1). All circuit break- with
adjustable magnetic trip mits shall be tested at the maximum and ❑inimum setting. At
the maximum setting, the test current at’the beginning of the test is to be 70 percent
of the current setting, and is then to be increased rapidly until the circuit breaker
trips by means of the magnetic trip. At the ❑inimum setting, the test current is to be
increased slowly (but not so that the thermal trip operates) from zero until the circuit
breaker trips b$ means of the magnetic trip. Each pole is to be tested separately
three times at both maximum and minimum settings, and the average of the three tests on
any pole in either case is to be considered to be the tripping current of that pole.

4.7.S Overload (see 3.6). Circuit breakers shall be mounted in the enclosure
specified (see 3.1), wired and connected to a supply circuit as specified in the appli-
cable portions of UL489. A 30 ampere non-time delay fuse shall be connected between
the enclosure or rnunting surface and one line to indicate arc over to the enclosure or
grounded dead metal. Circuit breekers shall be subjected to 600 percent of their rated
ctirrentbut not Icss than 1S0 ~res, for the total nusber of close-open operations
specified in table IX. The power supply open circuit voltage shall be between 100 and
10S percent of the rated circuit breaker voltage. Upon application of power, the test
circuit voltage shall renuin within 1S percent of the rated voltage. Circuit breakers
shall be tested with an inductive load. ~~ Pwer factor of the load shall be from
0.4S to 0.S0 except, foilowing the 3S cycles of manual operation, a two-pole indep$~dent
trip (see 6.6.S), and single-pole circuit breakers rated at 120/240 Vac (to be tested
in pairs as a two-pole independent trip) shall be tested by operating each pole sepa-
rately for IS cycles of automatic operation, and with both the line and load tetinals
of the other pole connected to the line wire of opposite polarity to that of the ple
under test. lhe breaker shall be tested at,a power factor of 0.7s-Q.80 for these
automatic operations only.

.-. . —.— -..

.

,,--
$
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x. TA8LE IX. Overload test operations

Frame size Total nuder to Number of operations N“umberof cycles of ‘
in amperes open-close operations Manual ly Automatically operation per minute

o to 100 ‘
.

so 35 1s 6
101 to 22s so so s. .
226 to 600 so so 4

601 to 1600~/. so so 1
1601 to 2S00 ~/ 2s 2s 1
2s01 to 4000 1/2/ 28 ‘ 28 ,1-.

~/ Operations ray be conducted in groups of S with 1S minutes maximum between groups.
~/ For 3,000 ampere ratings,and up. Three operations at 600 percent of rating followed

by 2S ope~tions at 200 percent of rating (may be conducted in groups of S with
1S minutes max~mum between groups).

. .

4.7.4 Tungsten-filament lamp load (see 3.7). Circuit breakers rated SO am~res and
less and 120 or 120/240 volts or less shall be subjected to 100 percent of rated current’
and voltage dt “roomtempemture using tungsten filament lamps as a load., lhe current
shall be measufed when the filaments are hot. 200 watt lamps shall be used except for
those which may be required for.final current adjustment. Circuit breakers shall be
operated at room temperature being closed for two seconds and then opened for two
minutes allowing the lamps to cool. Each pole.of a circuit breaker shall ca~ the
rated load. The close-open cycle shall be repeated three times. The capacity of the
supply circuit shall be ten times the rated circuit breaker current ar,dwithin 2-1/2
percent of the rated voltage.

5“ ,4.7.S 100 percent calibration at 40” :3-C (see 3;8). Circuit breakers shall be
f %tmted on a vertical surface, with leads attached; in a 40”c ambient temperature. Tfie

mbient tempe=ture is to be measured by means of thermocouples located 6 inches from
the sides of the circuit breaker and adjacent to the center of the circuit breaker.
100 percent of the mted cument shall be passed through each pole of the circuit
breaker simultaneously until the tempemture at the terminals stabilizes.

.!

4.7.6. Tem& rature and 100 peicent calibration at 2S0 f3*C (see 3.9). Circuit
breakers shall be mounted in a vertical psition without an enclosure other than the
molded case. They shall be wired and thermal couples placed on the terminals at a
point to which.the insulation is brought Up as in actual service and at points of
anticipated hifiest temperatures for each material tied in the circuit breaker as
specified in the applicable pomions of ULA89. Circuit breakers shall be stabilized
in an adient temperature of 2S” $3*C. All poles shall be continuously subjected to - -
100 percent of rated cu~nt ●t any convenient Wltage until all temperatures have
restabilized. The temperature rise of each measurement shall be recorded. In addition
tie limiter, teminals, and casings temperature of fused cfrait breakers shall be
measured and recorded.

. .
4.7.7 @d&ance (see 3.1o).. Cirmit breakers shall b~ ~~ted and wired as speci-

fied h the applicable portions of UU89 in th~ enclosure specified (see 3.1): A fuse

shall be connected as specified in 4.7.3. Circuit breakers shall be operated in such
a rnnner thst ●ll pies ~ke ~d break a cu~ent eq~l to their rated current at r’kted
Voltage and frequency and with 8 lagging pwer factor of 0.7S to 0.80 for operations

Wring Ct+ent. Owing this operation,the circuit breaker is tobe closed then
opened idiately. The nu?&er and rate of load ●nd no-load operations shall be as ,
specified in table X. Two-pole independent trip cimuit breakers shall be tested with
both poles opezating simultaneously... Following the endurance test,the calibration test
specified in 4;7.2 shall be repeated; h~ver , note 1 of75ble VIII dues not ap+ilyfar

s thiS test and the 200 percent test at 40~C applicable to compensated circuit >reakers
need not be conducted.
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TAHI.EX. Endurance test operations

Frame size
in amperes

so
100
-12s
1s0
200
22s
400
600
800

1● 200
1,600
2,000
2,s00
3,000
4,000

Nuder of cycles
of operation
per ❑inute ~/

6
6
s
s
s
s
4
4
1
1
1
1
1
1 4/
1 ~/

Nunber of rcles of operation 2/
f“
. .

lf~th WIthout
current

6,000
6,000
4,000 ~1
4,000 ~1
4,000
4,000
1,000
1,000
Soo
Soo
Soo
Soo
Soo
400
400

current

4,000
4,000
4,000
4,000
4,000
4,000

. S,ooo
s,000
3,000
2,000
2,000
2,000
2,000
1,100
1,100

~1 Mte of opemtion may be increased to.’amaximum of 20 per minute.

Total

10,000
10,000
8,oOO 3/
8,oOO ~/
8,000
8,000
&,000
6.000
3,Soo
2,Soo
2,500
2,s00
2.s00
1,Soo

: 1,s00

2/ For ci~ukt breakers rated more than 800 amperes the endurance test IMY, at
the option of the manufacturer, be conducted in groups of 10.0load operations.
No-load operations may be conducted between groups of load operations.

~/ Where tests are required on samples having ratings of 100 amperes or less,
240 volts or less, the-number of operations shall be ~he same as for the
100 ampere frame. -<..d

4/ Rate of operation: 1 cycle per ❑inute for first 10 operations; thereafter (
in groups of S (at 1 cycle per minute) with an internal between groups that is
agreeable to all concesned.

1.7.8 Short circui: (see 3.11). ~e power source, loading, instnuftentation,
calibration, wiringand preparation for test shall be in accordance with the applicable
portions of UL489. Circuit breakers shall be tested in the enclosure specified (see
5.1). Circuit breakers shall be mounted as in actual service with the door or cover
and any other openings, inciuding unused knockout openings, closed. The knockout
openings shall be closed 011the outside of the enclosure by means of tape. Three
thicknesses of cloth ~/ are CO be taped to the inside sidewalls of the enclosure so as
co cover the entire sidewall wichin”l/2 inch of front and rear vertical edges. A
cotton pad 2/ at least 1/2 inch thick , and having a length and width four-rimes the
handle open~ng but not less than 3 inches in ●ither dimension is to be centered and
secured not more than 1/2 inch from the ●nd of the circuit breaker handle. A small
opening is permitted in a cotton pad t~ pass the plunger to operate ● push-t-e circuit
breaker. The circuit breaker shall be tested with alienating current at rated fre-
quency. ‘Ihepower factor of the test circuit with required ~rrent of tie test circuit

11 The cloth ●mployed is to be bleached c!!eesecloth,36 inches wide, running 14 to-“
1S yards per pound, and having what is known to the trade as a “count of 32 by 28-.
In placing the cloth in position for the short-circuit test, the mterial is to be
folded in such a manner that cut or tom edges will not be exp~~ed directly to the
arc or flash resulting fmm the opening of the circuit breaker.

~/ lhe cotton is to be surgical cotton such as is cownly used for medical purpses.

18

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:32Z
Check the source to verify that this is the current version before use.



., . . . . .,.
*

w-c-375 B/GEN

~

with required current flowing shall be as tabulated in table XI, except that a lower
power factor may be e~loyed. The capacity of the circuit together with the total
limiting impedance shall be such as to permit.the applicable current specified in
table XII. 7he open-circuit voltage shall be not less tham 100 percent nor more than
IOS percent Of the =ted voltage of the circuit brea:er. The minimm point on the
voltage ~ave is not to be less than 90 percent of the rated .voltageof the circuit
breaker. A fuse shall be connected as specif~ed in 4.7.3 for operations conducted on
the individ~l poles. For comon operations the fuse shall be connected to the side

of the supplY least likely to arc to grounded metal.

Circuit breakers shall be subjected to the number and type of short circuit operations
indicated in table XIII. Successive operations shall be conducted by alternating
be~een the “O” and “CO” operations (see 6.6.2). The time interval between the short-
circuit operations of a circuit breaker shall be two tinutes, except that the time

- intenral maybe extended to whatever is necessary to allow the circuit breaker to be
reset, but not more than 1 hour. Each circuit breaker is to be subjected to all the
operations of the short-circuit test with one set of line and load leads, i.e, without
replacement of any lead during the test.

Following the short circuit test, circuit breakers shall be closed, subjected to ,
100 percent of the rated voltage and checked for continuity, then the 200 percent
rated current test at 2S”C shall be conducted as specified in 4.7.2.

TA9LE”XI. Power factor of test circuits

Test circuit in amperes
—.

I Power factor

10,000 or less 0.4s-0.s0

f’? .
10.001-20,000 0.2S-0.30
Over 20,000 0.1s-0.20. . I

7ABLE xix.Available :u”~ent in test circuits

Fr~ rating

100A maximum
2SOV maxiuum
100A mximum
2SI-600V
101-8OOA
any voltage
801-1,200
any voltage
1,201-1,600
1,601-2,000
2,001-2,s00
2.s01-3.000

1 Pole

S,ooo .

10,000

10,000

--z

---
--
---
--

~.g
Individual

S,ooo

10.000 -.

10,000

14,000

14,000
14,000
20.000
2s.000

3;001-4;000 ! --- ~

. ...

I 30;000

; synmetric

Counnon

5,000

~o,ooo

10.000

14,000

20,000
2s,000
30,000
30,000
4s,000

3 ml

Individual

4,330~/”

8,660 1/2/.—

8,6601/2/-=

12,120 1/2/--

14,000
14,000
20,000
2s,000
30.000

Common

s, 000

10,000

10,000 ‘-

14,000

20,000
2s,000
30,000
3s,000
4s,000

~! lhh’ value iS the current available when using two legs of the 3-phase circuit
indicated tatder‘Wxnswa’”. ,.

~/ For the 277/480 volt rating the current indicated for 2-pole under “Ind~dWl”
..

shall be used.
.. ;

..-

i9

\
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TABLE X111. Short-circuit operations

Frame
j Operations Common

Poles ~
jCircuit breaker-AC

rating
t

on each pole operations

i
voltage rating — —.

I O : CO ~ O (see 6.6.2) O ‘CO O
i -1 i I ii

‘All !

All “1
o-l~t)o~ !

Al1 I
O-l?ow I
1201-up ~
Al 1 !
9-1200A i
1?O1-up

120, 240, 277, 480,
ix

or 600
120/240 (testrd -
in pairs) I

24Q, 480, Or 600 , X
120/240
277/480

i-
:X

10/30 x
240, 480, or 600 x
~40, 180, or 600 x
1~0/240

277/480 . x
277/480 x

xix .

---
X

‘l- x
--

I
x

s- X
x- x
xl- X
x!- X

1- x
x:- x
x:- x

x

x

-

x
x

x

x

x

x

“d

(
Total

number of

operations

,

3

3

s
3
s
s
7
8
3
7
8

6.7.9 Dielectric withstanding volta!ze.

1.7.9.1 Method I (see 3.12). Circuit hrcakers shall be,tested in accordance with
Method 301, NIL-STO-202. The fo~lo=ing details shaIl ●pply: ‘“

(a] }Iamitude of test voltage - 1,000 volts (inns)plus twice the voltage which
may be applied between the parts specified below when the circuit breaker
is connected to a circuic of its maximum voltage rating._

(b) Nature of potential - AC 60 1!:.
<c; Points of applicatifinof tcsc voltn~e:

\ J

(1] 8etueen line and load tcnninais with the breaker open - with the (

breaker in t~.c“tripped” or the “off” positions.

(1] Between tenninsls of opposjte polarity with the breaker closed.
(3) Betueen live p:rts and the ovcnll enclosure with the breaker

both opettanticlosed.
(d) Measurement during test - tiakagc current.
(e) Examination after test - Circuit breakers shall be examined for evidence

of flashover. mechanical dama~e, arcing and breakdown.

4.7.9.2 Method II (see 3.12). Circuit breakers shall he tested as specified in
4.7.9.1, except the magnitude of the test voltage shall be U..Otimes the rated voltage
of the circuit breaker but not less than.900 volts.

4.:.IC 200 percent calibration.at “2S’ :3*C (see 3.131. Circuit breakers sh-~llbe
subjected to the ?00 percent calibration test ●t 2S” :3”c as specified in 4.7.2.

4.7.11 Short-circuit intcrnqcion fsee S.13). 7he rover source, loading, inst~-
mentation, calibration, wiring and preparation for test shall be in ●ccordance with
the applicable portions of UlA89. Circuit breakers shall be tested in the enclosure
specified (see 3.1). Op~nings maybe provided in the ●nclosure if the combined area
of all openings does not exceed 10 percent of the total external enclosure area and if
no opening is directly opposite a ...entin the :ircuit breaker case. lhe test enclosure
shall be connected through a fuse as indicated in J.T.5 to the iine lead least likely
to arc to the ●nclosure, or the aeutral, if’the circuit breakers are rated 120/240 or
2?7:480 vclts ac. fie connection is to be made tc the load side of the limiting
impedance by means of So. 1? .AK :oppc: wire nc acre than 6 feet in length. The
capacity of the supply circuit :e:ethe: sith the total limiting impedance cf the circuit
shaIl be such as to pemit the ap?licakle curren: indicated in tale XIV. The open
circuit voltage shall be not less t;.an100 perter.[nor more than 10S percent of the
rated “roItageof the circuit breaker under test, snd the poser factor of the test
circuit with the required curren: flo=ing shal! be in accordance *i:h table XI. fie ‘.
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operation shall consist of closing the short-circuit on the circuit breaker by means of
. suitable switching device, using random closing. After a 2-minute ihterval, or the
ime necessary to allow the circuit breaker to reset, but not more than 1 hour, the

circuit breaker iS to be closed on the short circuit. Circuit breakers tested under

“bus bar conditions” require only one operation, that being closing.of the test circuit
on che circuit breaker. FolIowing the test, circuit breakers shall be checked fcr

damage to the circuit breaker case, ejection of wire from the wire connector or bum off
of leads, failure of a pole to trip, burned out shunts, bimetals or h’eaters,mechanical
failures which do not permit rematching or reclosing of the circuit breaker and other
similar failures.

TABLE XIV. Current-interrupting rating - RJ4Ssymmetrical “
amperes applicable to circuit breakers rated
for high available fault current circuits .

7,s00 1/
10,000 y
14,000”
la, 000
22,000

2s,000
30,000
3s,000
42,000
50,000

6S,000
8S,000

100,000
12s ,000
1s0,000
200,000

..

~/ “Applicableonly to circuit breakers having continuous-
current ratings of 100 amperes or less (frame size) and
voltage ratings of 2S0 volts or less.

4.7.12 2S0 percent calibration at 2S” :3*C (see 3.15). Each pole of chd c:rcuit
breaker shall be subjected to the first test specified in 4.7.2, ●xcept the test current
shall be 2S0 percent of rated current. Following the test, circuit breakers shall be

-subjected to the dielectric withstanding voltage test specified in 4.7.9.2.
..
4.7.13 Crossover (cunent limiters or fuses (see 3.16). Circuit breakers shall be

,ireparedfor test in accordance with 4.7.11, (cxccpt cotton and cloth indicators shall
be used (see tables IV and VII)) and subjected to an “O” operation at a current level
slightly above the crossover point. Following the test, limiters or fuses shall be
visually examined, cotton and cheesecloth shall be examined for evidence of burning and
the circuit breaker enclosure shall be examined for evidence of damage.

4.7.14 Crossover (dummy fuses) (see 3.171. With dummy fuses installed, the circuit
breaker shall be prepared for test in accordance with 4.7.11. Circuit breakers shall “
be subjected to one “O’*and one “CO” operation at a current equal to the crossover
value. Following the test, circuit breakers shall be checked for damage to the circuit
breaker case, ejection of wire from the wire connectoi or bum off of leads. failure of
a pole to trip, burned out shunts, bimetals or heaters, mechanical failures which do not ‘-
‘permitrematching or reclosing of the circuit breaker or other similar failures.

4.7.1S Naximum interrupting capacity (see 3.18). Circuit breakers shall be prepared
for test in accordance with 4.7.1], except cotton shall be placed directly over openings
in the current limiter ●rea and the power factor of the test circuit shall be not higher
than .2o. lest shall be conducted on one half of the current limiters in the “as.-
received” condition and the other half shall be conditioned at 91)”Cfor 24 hours then
subjected to 9S $S ~rcent relative humidity at 20-2S”C for 5 days. Conditioned samples
shall be tested no later than 1 hour after removal from the conditioned ●nvironment.
One “O” operation (or as specified, see 4.7.13 (a) and (b)) and one *’CO”operation shall
be performed in a circuit of rated interrupting capacity.

.

(a) Ouring the “0’”operation a full current off-set condition is to be present
in one phase upon closing the test circuit. It is the intent to initiate
limiter or fuse arcing within 30 electrical degrees prior to auxiIEM
voltage in that phase. If such arcing initiates prior to =xinnms voltage,
a repeat test is to be -de in uhich.closing is delayed in order to

-p obtain the desired condition.
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(%) If the closing angle in ictm (a) is :cro degrees and if arcing, within
the Iiadter or fu~e, commenced after 90 degrees on the voltage wave, (
the sample is to 1*csubjected to a test in which closing occurs at

,

maximum voltage (no current off-set]. Individual poles WAY bc USCd for
such testing in order to avoid destroying current limiters or fuses
unnecessarily.

Then an “O” operation is to be made where closure is at a point on the
voltage wave 4S degrees after a vol:age zero.

following the test, the circuit breaker case and leads and the limiters or fuses shall
be examined.

4.7.16 Maximum energy (applicable only if tests in 4.7.1S0) were not required)

~wp;cified in d , ~1Current limiters shall be installed in a circuit breaker and prepared for
. . . One half of the cufient limiters shall be in the “as

received’”condition and the other half shall be conditioned at 90”C for 24 hours then
subjected to 9S tS petcent relative humidity at 20-2S”C for S days. Conditioned
samples shall be tested no later than 1 hour after removal fro= the conditioned environ-
ment. The limiter shall be subjected to a value of symmetrical, rms current such that
the cument limiter penuits a peak current of 70-100 percent of the peak smetrical
component of the alternating current of the test circuit. The closing angle is to be
at voltage zero of the phase Acre the current is to be considered. lhese tests may be
conducted on a three phase circuit with one phase meeting these conditions. The power
factor shall be 0.20 maximum. Following the test, limiters and circuit breakers shall
be examined.

4.?.17 2S0 percent calibration at 2S” i3°C (see 3.20~. Circuit breakers shall be
subjected to the calibration test specified in 4.7.2 at a temperature of ZS*?3-C and

. 2s0 percent of the rated current. Following the test, circuit breakers shall hc
subjected to the dielectric withstanding voltage test specified in 4.7.9.2.

‘L “
f

s. PREPARATION FOR OELIVERY

5.1 ~. Preservation-packaging shall be level Aor C, or as
specified (see 6.2).

5.1.1 Level A.

S.1.1.1 Cleanin&c Circuit breakers shall be cleaned in accordance with MIL-P-116;
process C-1. .

S.1.1.2 Drying. Circuit breaker$ shu1l he dried in accordance with M[L-P-116.

S.1.1.3 Presenative application.” Preservatives ?hali not be used.
-.

S.1.1.4 Unit packaging. Circuit breakers shall be individually unit pacicaged’in
accordance with the %ubmethods of MIL-P-116 specified herein insuring compliance with
the applicable requirements of that specification.

S.1.1.4.1 Circuit breakers got exceeding 3 ?ounds. Unless otherwise sPecified~
these circuit breakers shall bc unit packaged in accordance w!th $ubwthod IA-8. Each
packaged circuit breaker shall Ee pla~ed within a supplcmentap container confoming
to PPP-B-S66 or PPP-8-676.

5.1.1.4.2 Circuit breakers. 3 through lC pounds. These circ~fitbreakers shall be
unit packaged in accordance ,withsutmechod lIc. Each packaged circuit breaker shali be
placed within a supplemental co:ltainerconfo~ing to PPP-8-636. However, supp~e=n-
tary containers conforming to F7P-lL$66 or PPP-8-676 may be used far circuit breakers
not exceeding 6 pounds.
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s.1.1.4.3 Circuit “breakers,over 10 through 70 pounds. These circuit breakers shall,.
be unit packaged in accordance with submethod IXb. The unit container shall conform to
PPP-B-6S6, class weather-resistant. When specified (see 6.2), fiberboard containers

shall conform to Grade V3C.

. S.1.1.4.4 Circuit breakers, over 70 pounds. These .circuit breakers shall be unit
packaged in accordance with submethod llb. The unit container shall conform to
PPP-B-636, class weather-resistant or PPP-B-640, class 2. When specified (see 6.2), the
fiberboard box confonaing to PPP-B-636, shall be Grade V3C.

S.1.1.S Intermediate packagin~. Not required.

S.1.2 Level C. Circuit breakers shall-be clean, dry and packaged in a manner that
will afford adequate protection against co~osion, deterioration and physical damage
during shipment from supply source to the first receiving activity. This level may con-
form to the supplier’s commercial practice when such meets the requirements of this
level.

s.2 Packin~. Packing shall be level A, B, or C, or as specified (see 6.2). Packing
may be omitted for unit containers over 10 pounds conforming to PPP-B-636 or PPP-B-640
provided the requirements for closure, waterproofing and banding, commensurate ‘withthe
level of packing specifid, are met.

S.2.1 Level A. The packaged circuit breakers shall be packed in fiberboard con-
.. tainers conforming to PPP-B:636, class weather-resistant, style optional, special

requirements. Uhen specified (see 6.2), packaging shall be in accordance with S.4.2.2
and s.4.2.3. In lieu of the closure and waterproofing requirement in the appendix of
PPP-B-636, closure andwaterproofing shall be accomplished by sealin~ all scam:, come=:
and manufacturers joint with tape, 2 inches.iinimum width, conforming tu PPP-T:60,

,. class 1 of PPP-T-76. Banding (reinforcement requirements) shall be applied in accordance

-n
with the appendix to PPP-B-636 using nonmetallic or ‘tapebanding only.

.’

S.2.2 Leifel B. The packaged circuit breakers shall be packed in fiberboard con-
tainers co~g to PPP-B-636, class domestic, style optional, special requirements.
When specified (see 6.2), the fiberboard boxes shall conform to PPP-8-636, class weather-
resistant. Closures shall be in accordance with the appendix thereto.

S.2.3 Level C. The packaged circuit breakers shall be packaged in shipping con-
tainers in a manner that will ●fford adequate protection against damage during direct
shipment from the supply source to the first receiving activity. These packs shall con-
form to the applicable carrier freight cl~sification ~les and regulations and may be
the supplier’s commercial practice when such meets the requirements of this level.

.1

S.2.4 Un_Ltizedloads. Unitized loads, commensurate with the level of packing speci--
fied in the contract or order, shall be used whenever total quantities for shipment to
one destination equal’40 cubic feet or more. Quantities less than 40cubic feet need
not unitizei. Unitized loads shall be uniform in size and quantities to the greatest
extent practicable.

,,

S.2.4..1 Level”A. Circuit breakers, packed as specified in S.2.1, shall be unitized
on pallets i~smance with MIL-STD-147, load type 1, with a fiberboard cap (storage
●id 4) positioned over the load.

I

I
i
i

.-.

S.2.4.2 Level B. Circuit breakers, packed as specified in S.2.2, shall be unitized
as specified~.4.l. except that the fiberboard caps shall be class domestic.

S.2.4.3 Level”C. Circuit breakers, packed as specified in S.2.3, shall be unitized
with pallets and caps of the type, size and kind coamonly used for the purpose and
Shall cunfora to the applicable _r.mles and7egulations.

s.
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j’3 ~x?s.!!w” In addition to a’lyspecial marking required by the contract or puruhnse

order (see 6.2), each unit plckage. supplementary ~nd exterior container and unitized
IO:UJ shall bc marked as specified in S.3.1 anJ 5.3.2. The identification marking of the (
unit package shall SISO include the Government uns supplier’s part number.

5.5.1 Civil agency procurements. For civil agency procurements marking shall IJcin
uccurdance with Fed. Std. No. 123.

S.5.2 )[i}it~ry procurements. Fur military procurements marking shall
ante sith >IIJ.-STD-129. —

‘ S.4 General.

S.4.1 Exterior containers. Exterior containers (see S.2.1, S.2.2 and
be of a ainimu.m tare anJ cube consistent with the protection required and
equal quantities of identical stock numbered items so the greatest extent

.

be in accord-

s.~.s) s:,~ll

shall contain
practicable.

S.4.2 Army procurements.

S.4.2.1 Level A (maximum military p rotcction) unit packagina. MIL-P-116 submethod
lC-1 shall be used in lieu of submethod [A-8.- Ail supplementary containers shall either
b; ueather (or water) resistant or overwrappcd with w;~erprcof barrier materials. Con-

tainers conforming to PPP-B-S66 or PPP-B-676 shall bc overwrapped with waterproof
barrier materials or shall conform to MIL-B-43014 (see S.l.l .4.1 and S.1.1.4.2).

s.d.~.. &evel A (~xi~~ militJry protection) and Ievcl B (minimum military protec-
t ion) packag~ng. For Ievcl A packing, when qumtitics per destination are Icss than a
wniti:ed load. the fiberboard containers shall not M handed but shall be pl:iced in a
close fitting-box conforming to PPP-B-601, overseas type PPP=-621, class 2, style 4 or
~PP-B-38S, class 3. style 2 or 1. Closure and strapping ska[l be in ●ccordance with
npplicabIe container specification except that mct~l strapping shall conform to IN-S-781,
type I, finish A. h%en the gross weight cxcceds 200 pounds or the container length and \

width is 48 x 24 inches or more and the weight e.xcc+ds 100 pounds, 5 x J inch skids
(laid flat) shall be applied in accordance with the requirements of the container spcci-
ficztion. lf not described in the container specification, the skids shall bc applied
in a aanner which will adequately support the iccm and facilitate the use of material
handling equipment. For level B packing, fiberboard boxes shall be k.eather resistant as
specified in level A and the containers shall be banded (see S.2.[ and 5.2.2).

.
5.4.2.3 Level A and B unitization. For level A and B unitization, the fiberboard

cJps shall b=athcr resistant and softwood pallets conforming to !W-P-71, type [V,
size 2 shall be used. The loads shall be handed to the pallets by scrapping conforming
to QQ-S-:81, type 1, finish A or shrink film (SCC 3.2.4.1 and S.2.1.2).

.C.J Comuacrcial unit pat!.aging and “packing and marking. Convmercial unit Pa~k-
agi;~~and packing and marking shail conform to the requirements of Federal stand~~d 3SfJ.

3.4.2.5 Commercial narking. “’.ilunit, supplemwttary and estcrior containers $haJl,
●s a minimum. be marked with the io[lowing: Soun nomenclature, Sational stock number
(or part number when the SSS is not givca], Government contract or pJrchase’order
number, quantity. contractor’s name and any add’itionai marking which zay be required by
the contract or the contractor’s policy or procet!urc+. Exterior <a::t.~iners shall also
be marked with the appropri~tc Jddress. .411 r.arkin~s sha[$ be applied o:” any aeans
providing legibility.

‘1
J

6. \OTES

6.1’. Intended use.

6.1.1 Thermai na~netic circuit b-.-esiers.——

- ,.

.
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““”[~ Sa*oI.~ Thermal magnetic uncompefiiatcd circuit breakers. Thermal magnetic circuit
‘ breakers are especially well suited for overload protection of conductors when circuit

breakers are exposed to similar ambient temperatures because the circuit breaker contin-
uous current rating changes in about tte same ratio as the average conductor rating
changes with the ambient temperatures. The magnetic trip portion of the circuit breaker-
offers short circuit protection.

6.1.1.2 Thermal magnetic compensating breakers. Ambient compensating circuit
breakers provide overload and short circuit protection but has temperature compensating
●lements which counteract the effect of amb,ienttemperature changes thereby maintaining
the calibrated current setting throughout a temperature range. Typical applications are
a circuit breaker located outside and protecting wire in a temperature controlled
building; circuit breaker is exposed to changing temperature conditions and is protect-
ing underground cable; overload protection of conductors are not of prime importance or
protection of a portable generator designed to operate throughout varied temperature
extremes.

6.1.2 Magnetic circuit breakers.. “Magnetic circuit breakers are available in the
same operating characteristics as iunbient compensating. The intended use is the s~e as
in 6.1.1<1 and 6.1.1.2.

6.1.3 Fused circuit breakers. Fused circuit breakers incorporate fuses or current
limiters in series with the circuit breaker eIements to increase the interrupting
capacity of a circuit breaker.

6.2 Ordering data: Procurement documents should ~pecify the following:

(a) Title, number, and date of this specification.
(b) Title, number, and date of the applicable specification sheet with the

govenument circuit breaker part number (see 3.1).
(c) Inspection of commercial packaging (see 4.6.3).
(d) Levels of preservation-packaging and packing required (se~ S.1, 5“.’2 ?nd

S.4.2.4).
(e) Method of preservation, if other than submethod IA-8 (see S.1.1.4.1 and

S.4.2.1).
(f) Special marking, is required (see S.3).

(g). If fiberboard containers shall conform to grade V3c (see s.1.1.4.s and

(h) Ifsp%~~~~.shall be in accordance with S.4.2.2 and S.4.2.3 (see S.2.1).
(i.) If fiberboard containers shall conform to class weather resistant (see

5.2.2).

6.3 @alification. Mith.reQect to products requiring qualification, awards will he
made only for products which are at the time set for opening of bids, qualified for
inclusion in the applicable qualified products list whether or not such products have
actually been so listed by that date. The attention of the suppliers is called to this
requirement, and manufacturers are urged to arrange to have the products that they pro-
pose to offer to the Federal Government tested for qualification, in order that they may
be eligible to be awarded contracts or orders for the products covered by this specifi- . .
cation. The activity responsible for the qualified products list is the Defense
Electronics Supply Center, ATTN: DESC-E, Dayton, OH 4S444 and information pertaining to
qualification of products may be obtained from that activity. .

6.3.1 Copies of “Provisions Governing Qualification” may be obtained upon applica-
tion to Commanding Officer, Naval Publications and FOmS Center, S801 Tabor Avenue,
Philadelphia, Pennsylvania 19120.

6.4 Background. Previous designations of class, current rating, number of poles
interrupting capacity and Voltage rating did not insure interchangeability of devices
pncured under a single 3SS. A major part numbering change was devised in K-F-791E
and has been utilized in this specification. Table XV expands on table I of W-C-375 and
provides a list of circuit breaker ratings cot.ered by this specification but is not
necessarily limited to-~he values specified. It is the intent that the class numbers
SSSi~ed in the table be USA to specify the inter~pting rating requirements in con-
trtcts, etc., but should not be assigned a federal stock nunber.

.

./”
---- “
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6.5 Iiaming. Potentially haz:lrdous situations are inherent

procedures specified in this specification. Precautions should
insure that test personnel are adequately protected and obserre
measures at all times.

in some of the test
therefore be taken to
the necessary safety (

6.6 Definitions.

6.6.1 Tripping time. Trippinc time is the total interval of elapsed time from the
instant of ●pplying a given overcurrent to the circuit breaker to the c.omplecionof the
interruption of the circuit. .

6.6.2 ,yy,and “COr-operation. The “O’Sand ‘“CO” operations are defined as “O”

closing the short circuit on the closed circuit breaker and “CO” closing the circuit
breaker on the short circuit.

6.6.3 Stabilize. The temperature of a device is considered to be stable when three
successive temperature readings taken at not less than 10 minute nor more than 20 minute
intervals indicate no temperature change.

6.6.4 bbient temperature. Ambient temperature is considered to be the temperature
of the air surrounding the device under test. Measurements shall be takenby thermo-
couples or thermometers placed not more than 12 inches from and in a plane horizontal
to the center of the device under test.

., 6.6.s Independent trip. A multi-pole circuit breaker so designed that one pole
trips independently of the other.

TABLE XV. Classification of ratings

t
Class --

Interruptirlgratin
Symmetrical +ampe-r~-~~o ts-ac-”60H:

I

10a 2/ - S,ooo
10b - s,000
lla 7,s00
Ilb 7,s00
l~a ;I 10,000
12b I 10,000
; ~c 10,000
13a 14,000
1h 14,Uou

14a ~1 22,000
14b 22,000
lSa 2/ 6S ,000
lSb -

1

6S,000
16a ~’ 100,000
16b 3/ ‘

i

100,000
I?a ~1 200,000

i
(

18,000
13a 14,000

i 14,009
*
t

(

22,000
l?a ‘

I
18,(300
14,000 #

i ( 2s,000 1
:Oa 22,000

I
! 2:,000

~

(

I
32,0C0 !

21a . — 30,000 I
:2,029

I
i

See footnotes at cad ?f tlble.

120/240
240
120
240

120/240
240
277
277

277/480
120/240
210

‘120/240
240
480
600
600
240
480
600
240
480
600
240
:~~

603
240
480
600

—-—— --—

Poles ~ Range of current trip ~[
“>

—----- - ● ✍✍✍✍✍ ✍✎✎✍ ✎✎ ✎ ✍✎✍✍✎ �✍✎ �✍✍ (
“lor2’

,
lS-iOO

2or3
1

2or3
lor2
2or3

, 2, or
lor2
2or3
lor2
2or3
2ar3
2or3
2or3

2or3

2or5

1s-100
1s-100
15-100
1s-100
1s-22s
1s-100
1s-100
1s-100
1s-100
:0-406
1s-100
1s-22s”
1s-225
15-600
70-2000

13-100

-0-22s

I

I
2or3i :3-22s
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TABLE XV. Classification of ratings - Continued

Interrupting rating
Symmetrical amperes ~/ volts aC 60 Hz I

Poles

{

“6S,000
2s,000
18,000

{

6S,000
3s,000
2s,000

{

6S,000
So, ooo
42,000

{

12s,000
80,000
6S,000

{

200,000
~oo ,000”

200,000

. . .

i.
1

!

240
480
600
240
680
600
240
480
600
240
480
600
240
480
600

2or3

~or3

2or3

2or3

2or3

Range of current trip

-.

1s-100

70-1200

600-2000

600-4000

1S-800

~/ Interrupting ratings are not limited to the valu~s or”groups of values listed, ‘
however, the values listed are minimum values for the class specified.

2/ Single-unit or duplex construction pust be specified.
3 This class may incorporate.a current ~irniting device Within the breaker case.
~/ Use minimum frame size for ampere rating.

6.7 Intermetallic contact. The finishing of metallic areas to be placed in intirutc
contact hy assembly presents a special problem, since intermetallic contact of dissimilar
metals results in electrolytic couples which promote corrosion through galvanic action.

\ To.provide the required corrosion protection, intermetallic couples are restricted to
those penaitted by table XVI.- Table XVI shows metals and alloys (or plates) by groups
‘hichhave conanonelectromotive forces (EMF) within 0.0S volt when coupled with a satur-
:ed calomel electrode in sea-water at room ambient temperatures. All members of a group

are considered as completely compatible, one with the other. Compatible couples between
groups have been specified in table XVI based on a potential difference of 0.2S volt
maximum. To simplify any arithmetic involved, table xVI shows, in addition to w
against a calomel ●lectrode, a derived “anodic indexI?with group I (gold,.etc) as O and

group 18 (magnesium, etc.) ●s 17S. Subtraction of a lower group anodic index gives the
W difference in hundredths of a volt.

6.7.1 GrOUpS. Table XVI sets up 18 primary groups. It may be noted that neither the
metallurgical similarity or dissimilarity of metals is the parameter for selection of
compatible couples. All members within a group, regardless of metallurgical similarity, -.
are considered inherently nonsusceptible to galvanic action when coupled with any member
uithin the group; for ●xample, such dissimilar meta”lsas platinum and gold. Similarly,
such basically dissimilar alloys as austenitic stainless steel, silver-solder, and low
brass (all members of group S) are inherently nonsusceptible when coupled together.

-5.7.2 Compatibility g~phs. Permissible couple se%’les ’are show
graphs at the right. !4embers of groups connected by lines will form
A O indicates the most cathode member of each series, a @ an anodic
arrow indicates the anodic direction. ..

in table XVI by the
permissible couples.
member, and the

.. M i.

.,< ....,,
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TABLE XVI . Compatible couples (see 6.7) ~’

EMF Anodlc
Metallurgical category (Voll) Index

(0.01 v)

Cold, solid andplntcd; @d-platlnumal- +0. 15 0
loYs: wrouch( ulatlnum (most cathodic)

(;mup
No. Compatible couples

)1

2 Rhodium platedon silver-platedcopper 40.05 I 10

Silver.solidurplatti;hIghsl[vcralloys o I 15

Nickel, solid or plated; monel metal, high
rdckcl-copper alloys 1-0”’5130

Copper, 6oIld or plated; Iow brasses or
bronzes; silver solder; German silver;
high copper-nickel alloys; nlckel-chro-
mlum alloys; austenltic corros Ion-resist.
ant steels

Commercial yellowbrasses and bronzes

-0.20 35

-0. 2s6

7

40

High brasses and bronzes: naval brass;
Mu ncz metal

18 percent chromium t~e corrvs ion-
reslstant steels

-0.30 I 45

8

-i- -0.45 ! 60Chromium, plated; tl~ ptated; 12 percent
chromium type corrosion-resistant steels

Tin-plate; “terneplate; tin-lead so:der

bad, solid or piated; high Iead aLloys

Aluminum, wrought alloys of the ouralumir
type

‘L i
i4

-

-0. SO 65

-0.55 70

-0.60 7S

10

-ii-

-ii-

1-0.70 6S13

14

15

16

Crow wrought, gray, or malleable;plain
carbon and lowal!oysteels,armco iron

Aluminum, wroughtalloysother than Tduralumin type; aluminum, case alloys
of the silicon type

Alumlnwq cast alloys other than sillcon -0.60 95
type: csdmlum, plated and chromated “

Hot-dip-zinc plate; galvanized steel -1.05 120

Zinc, vrought; zinc-base die-casti&g -1.10 125
d]OyS; ZiJK, p:=tcd

M~mesium and magnesium-base alluys, -1.60 17s
cast or Wought (most anodic) D

~/ Compactble couples - Poten[tal dtlferencc of O. 25 volt mtirnuro oetween groups.

..

,
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r 6.7:3 Selection of compatible “couples. Proper selection of metals in the design

of equipment will result ih fewer intermetallic contact problems. For example. for
sheltered exposure, neither silver nor tin requires protective finishes. However, “

since silver has an anodic index of 1S and tin 6S, the W generated as a couple is

0.S0 volt, which is not allowable by table XVI. In this case, other metals or plates

will be required. It should be noted that, in intennetallic couples, the member with

the higher anodic index is anodic to the member with the lower anodic index and will
be susceptible to corrosion in the presence of an electrolytic medium. If the surface

area of the cathodic part is significantly greater than that of the anodic part, the
corrosive attack on the contact area of the anodic part nay be greatly intensified.
}faterial selection for intennetalllc contact part”s, therefore, should establish the
smaller part as the cathodic member of the couple, whenever practicable.

6.7.4 Plating. Men base metals intended.for intermetallic contact form couples
not allowed by table XVI, they are to be plated with those metals which will reduce
the potential difference to that allowed by table XVI.

6.7.5 The following specification sheets forms apartofW-C-375B/GEN.(see 3.1).

w-c-37s/l

w-c-37s/2

w-c-37s/3

w-c-375/4

w-c-37s/s

W-C-37S/6

p W-C-37S17
.

W-C-37S/8

w-c-37s/9
..

w-c-37s/lo

w-c-37s/11

W-C-37S/12

w-c-37s/13

w-c-37s/14

w-c-37s/ls

~-C-37S/16

h’-c-37s/l7

~-c-37S/18

li-c-375/19

- W-c-37S/20

- Circuit Breakers, Molded Case, Branch Circuit and Service, Type I,
Series Trip, Single Pole (10 thru 70 Amperes).

- Circuit Breakers, Molded Case, Branch Circuit and Service, me 1., ,
Series Trip, TVo Pole (1S thru 70 Amperes).

- Circuit Breakers, Molded Case, Branch Circuit and Semite, Type I,
Series Trip, Three Pole (1S thru 60 Amperes).

- Circuit Breakers, ,Molded Case, Branch Circuit and Service, WC I,
Series Trip, Three Pole (70 thru 100 Amperes).

- Circuit Breakers, Wldcd Case, Branch Circuit and Scrvicc, Type 11,
Series Trip, Single Pole (1S thru SO Amperes].

- Circuit Breakers, Wltied Case, Branch Circuit and Service, Type 11,
#

Series Trip, TUo Pole (1S thru 70 Amperesl. ●

- Circuit Breakers, Nolded Case, Branch Circuit and Service, Type 11,
Series Trip, Three POIC (1S thru 70 Nnperes).

- Circuit Breakers, Molded Casci Branch Circuit and Service, Type II,
Series Trip, TMo Pole (90 thru 100 Amperes). .

- Circuit Breakers, Molded Case, Branch Circuit and Senice, Type 11,
Series Trip, Three Pole (90 thru 100 Amperes).

- Circuit Breakers, ,Molded Case, Branch Circuit and Service, ~e 1,
Series Trip, Single Pole (10 thru 100 Amperes).

- Circuit Breakers, Molded Case, Branch Circuit and Service, Type 1,
Series Trip, TWo Pole (10 thm 100 Amperes).

- Circuit Breakers, }!oldcd Case, Branch Circuit and Senice, Type 1,
Series Trip, Three Pole (10 thru 100 Amperes].

- Circuit Breakers, Molded Case, Branch Circuit and Senice, we 1,
Series trip, Single Pole (1S thru 50 Amperes). .

- Circuit Breakers, t%lded Case,
.

Branch Circuit and Service, Type 1,
Series Trip, Wo Pole (1S thru 12S Amperes).

- Circuit Breakers, Molded Case, Branch Circuit and Senice, Type I,
Series Trip, Three Pole (1S thm 100 Amperes).

- Circuit 8reakers, Molded Case, Branch Circuit and Service, me 1,
Series Trip, Single Pole (10 thm 100 Amperes].

- Circuit Breakers, Nolded Case, Branch Circuit and Service, ~pe I,
Series Trip, TWO Pole (10 thru 100 meres).

- Circuit Breakers, ~~lded ~se, Branch Circuit and se-ice, Type I,

Series Trip, Three Pole (10 thru 100 .Nnperes).
- Circuit Breakers, Molded Case, Branch Circuit and Sem_ice, Type 111,

Series Trip, Single Pole (10 thru 100 Amoeres]. .

- Cimuit Breakers. Molded Case, Branch Circuit and Service, Type III,
Series Trip, Wo Pole (10 thru 100 Amperes). .

.. - f=
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MILITMY CUSTODWS:

. .
~aw - YD

Air Force - 85

Review activities:

Air Force - 80

DSA - =
.

User actititie~: ‘

Navy - OS, MC

“J-.
Givil Agency Coordkattig Activities (

DC GOVT - DCG

GSA - I?SS, PCD, PBO
DOT - ACO

HEW - FEC
HUD - Tcs
Interior - BPA
Justice - FPI
postal - POS

VA - DMS

Preparhg activi~:

DSA - ES

Project No. 5925-0091

. .

.

.

Orders for this publication are to be placed with General Services Ad-
-nt for the Super tit~dent of Docwents.

See

. ministration, acttig as an agu ~ti other documents
section 2 of thit3 s~ectiicztion ‘~ obtain etira copies

referenced hereh. Price 65 cents e?ch.
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INSTRUCTIONS: In ● continuing’ ●ffort to make our standardization d=umenti bet~r. *e hD wotides this form for use in

submitting comments and suggestions for improvement@. All ueem of militiry standardization documen~ are innted toprovide

suggationa. ‘I%u form maY be detached, folded along the lines indicat~, Uwd alontz the 100= edge (DO NOT S*APLE), and

mailed. In block 5, be aa specirlc u possible about ptiicular problen ue= such ss Wording which required interpretation, was

●,00 rigid, restrictive, Iooae, ambiguous, or waa incompatible, and give prop=d Wording ch~es which would alleviate the

problems. Enter in block 6 any rernaxka not relatedto ● cp@fic paragraph of the document. If block 7 iS fdled out, ~

acknowledgement willbe mailedto YOU within30 days to letYOU know thatyour comtnenta were =eived and ●re being

considered.

NOTE.’ This form may not be used to request copies of documents, nor to request Waivers, deviation, or clarification of

specification requirement on currentcontracta.Comments cubmittedon thisform do not constituteor imply ●uthorization

to waive any portion of the referenced document(s) or to amend contractual requiremen~.

(Fold E1OW thu line)

1’

OFFICIAL BUSINE~
●ENALIY FOR ●RIVATE USE S3W BUSINESS REPLY MAIL

FIIIST CLASS PERMIT NO. 12503 wASl+l NGTOh O C

POHAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

Commander

Defense Electronics Supply Center
Attn: DESC-ES “

1507 Wilmhgtcn Pike
Dayton, OH 45444

(Fold dons thk line)

DEPARTMENT OF THE NAVY

111111 FI

UNITEO STATES
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WANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

(See hwnlctiotu - Rfuerzc Skie)

. 00CUMENT N JMSER 2. oocuhtEwT TITLE

I

k NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (M& o-)

In
VENOOR

c1 uSE R

I. ADO IWSS(Stmct, City, Stau. ZIP CodcJ

n
MANUFACTURER

c1
OTHER fSpecl&J: .,

,. ●ROBLEM AREAS

~ Pw~r+h Numb.r ●d Wording:

b. %comcwmkd Wordhg:

e. R.-/ Retiomale for Ruommmdmioa:

L REMARKS

k. NAME OF SUSMITTER fkak First. U!) - Optbnd b. WORK TELEPHONE NUM6ER (lndM& Aru

:. MAILING AOORESS (Stief, City, Sti&. ZIP Co&J - Optlond a. OA7E OF SUBMISSION (YYMMDDJ
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